
Several years ago, Peabody12 stated that the develop¬
ment of acidosis bears little relation to the accumula¬
tion of nonprotein nitrogen in the blood or to the
phenolsulphonephthalein output, although he pointed
out that in the terminal stages of uremia there may be
a high grade acidosis. Our experience likewise leads
us to believe that there are many cases of nephritis
with considerable nitrogen retention that show little
acidosis ; but this certainly is not true of the more
advanced cases. From the data reported in Table 1,
it would appear that all fatal cases of chronic nephritis
with marked nitrogen retention show a severe acidosis,
sufficient in some instances to be the actual cause of
death.

What part acidosis plays in the clinical symptoms of
so-called uremia is difficult to answer. Patients with
pronounced acidosis present a somewhat different clin¬
ical picture ; but until we possess additional informa¬
tion regarding the cause of uremie symptoms, whether
they are due to a toxic base such as methylguanidin,
to a deficiency in calcium, or to something else, it will
not be possible to clear up this problem satisfactorily.
Palmer and Henderson, Sellards, Peabody and Whit¬
ney, in the papers previously referred to, have given
illuminating discussions of the acidosis problem in
nephritis. So far as the acidosis goes, it is now possi¬ble to obtain very reliable information from the carbon
dioxid combining power of the blood plasma with the
relatively simple Van Slyke method ; and furthermore,
the administration of alkali can be particularly well
controlled with this method. Acidosis is a fairly
prominent feature of many cases of acute nephritis,
and is present in severe form in all terminal cases with
marked nitrogen retention.

CONCLUSIONS

All fatal cases of chronic nephritis with marked
nitrogen retention show a severe acidosis, sufficient in
many instances to be the actual cause of death.

In some cases of acute nephritis and acute exacerba¬
tion of chronic nephritis the distress is apparently due
to the acidosis, since the judicious use of sodium
bicarbonate results in general clinical improvement.
With the rise in the carbon dioxid combining power
of the blood, the dyspnea and hyperpnea disappear.

12. Peabody, F. W.: Clinical Studies on the Respiration, II, The
Acidosis of Chronic Nephritis, Arch. Int. Med. 16:955 (Dec.) 1915.

Child Surveys.—The need for surveys to reveal exactly
what a child ought to have in order to be properly reared and
what his chances are for getting it under present conditions is
one of the topics emphasized in the seventh annual report of
the chief of the Children's Bureau of the U. S. Department of
Labor. Special investigations made by the Children's Bureau
in three American cities show how babies have suffered as a

result of the advance in the price of milk. In Baltimore,
of 728 children between 2 and 7 years of age, only 29 per
cent, are now having fresh milk to drink, as against 60 per
cent, a year ago; in Washington, half of those between 2
and 7 years visited by the public health nurses were receiv¬
ing no fresh milk to drink; and in New Orleans conditions
were even worse. Studies of the type recommended by the
chief of the Children's Bureau would seek to determine all
a child's needs. They would be based on actual living con¬
ditions in various types of communities; and would accord¬
ingly have a practical and not merely a theoretical value.
Through them mothers would obtain an authoritative state¬
ment concerning the basic needs of growing children, and
communities would be given an insight into the way in
which those needs may be met.

HEMOLYTIC ACTIVITY OF SOLUTIONS
OF ARSPHENAMIN AND NEO\x=req-\

ARSPHENAMIN

JOHN A. KOLMER, M.D.
AND

ELIZABETH M. YAGLE, B.S.
PHILADELPHIA

In the preparation of solutions of arsphenamin and
neo-arsphenamin for administration by intravenous
injection, sterile freshly distilled water or saline solu-
tions (generally 0.4 per cent. sodium chlorid in dis-
tilled water) are commonly employed as solvents ; the
solution of arsphenamin so prepared is acid and highly
toxic and requires neutralization with an alkali before
administration, 15 per cent. solution of sodium
hydroxid being commonly used for this purpose.On the addition of sodium hydroxid, the solution
becomes very turbid, owing to the precipitation of
the insoluble base of arsphenamin ; with the fur-
ther addition of alkali, the solution is neutralized
and "clears," with the formation of the soluble
monosodium salt. The addition of still more alkali
to this clear solution (usually one third of the
amount required for neutralization and clearing)
results in the hydrogen atoms of both hydroxyls
becoming replaced with sodium, and the production of
a disodium salt of arsphenamin. Ehrlich originallyadvised the administration of the monosodium salt
(solutions neutralized with sodium hydroxid just to
the point of neutralization and clearing), but recentlythe tendency has been to add a little excess of alkali
with the production or partial production of the diso¬
dium salt, which has been regarded as somewhat less
toxic. Solutions of neo-arsphenamin, being neutral,
do not require the addition of alkali.

While the causes and nature of the reactions fol-
loAving the intravenous injection of arsphenamin and
neo-arsphenamin are not as yet definitely known, one
of us (Kolmer) with Schamberg, Raiziss and Weiss1
has recently shown that solutions of arsphenamin in
water possess hemolytic properties, and that this factor
may exert some influence in the pathogenesis of the
untoward symptoms following intravenous injectionsof arsphenamin. Solutions of neo-arsphenamin were
reported as being practically devoid of hemolyticproperties.

HEMOLYTIC ACTIVITY OF ARSPHENAMIN
The hemolytic activity of solutions of arsphenaminin water may be ascribe 1 to three factors, namely,( 1 ) the direct hemolytic activity of arsphenamin ;(2) the hemolytic activity of nonisotonic solvents

(water or hypotonie saline solutions), and (3) the
hemolytic activity of sodium hydroxid, especially when
used in excess for the production of the disodium salt.When arsphenamin is dissolved in water and thesolution is neutralized with sodium hydroxid, some
sodium chlorid is produced but never enough to render
the solution isotonic; 0.1 gm. of arsphenamin dissolved
in water and neutralized with sufficient sodium
hydroxid to produce the monosodium or disodium salt
yields about 0.0247 gm. of sodium chlorid. For the

From the Dermatological Research Laboratories.
1. Schamberg, J. F.; Kolmer, J. A.; Raiziss, G. B., and Weiss,Charles: Laboratory and Clinical Studies Bearing on Causes of theReactions Following Intravenous Injections of Arsphenamin and Neo\x=req-\Arsphenamin, Arch. Dermat. & Syph. 1:235 (March) 1920.
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preparation of isotonic solutions, varying strengths of
sodium chlorid in distilled water must be used accord¬
ing to the total volume of fluid desired; a salt solution
of one uniform, strength does not suffice for all con¬

centrations, as thus indicated:
0.1 gm. in 50 c.c. isotonic solution requires the use of 0.82

per cent, sodium chlorid solution (0,6 gm. in 300 c.c).
0.1 gm. in 40 c.c. isotonic solution requires the use of 0.81

per cent, sodium chlorid solution (0.6 gm. in 240 c.c).
0.1 gm. in 30 c.c. isotonic solution requires the use of 0.79

per cent, sodium chlorid solution (0.6 gm. in 180 c.c).
0.1 gm. in 20 c.c isotonic solution requires the use of 0.77

per cent, sodium chlorid solution (0.6 gm. in 120 c.c).
0.1 gm. in 10 c.c. isotonic solution requires the use of 0.68

per cent, sodium chlorid solution (0.6 gm. in 60 c.c).
0.1 gm. in 5 c.c. isotonic solution requires the use of 0.47

per cent, sodium chlorid solution (0.6 gm. in 30 c.c).
0.1 gm. in 4 c.c. isotonic solution requires the use of 0.33

per cent, sodium chlorid solution (0.6 gm. in 24 c.c).
Since salt solutions varying from 0.8 to 0.9 per cent,

may be regarded as isotonic for practical purposes, the
standard physiologic sodium chlorid solution (0.85 per
cent.) may be used when each 0.1 gm. of arsphenamin
is dissolved in 30 c.c or more of saline solution (equiv¬
alent to 0.6 gm. dissolved in 180 ex. or more) ; possibly
the same solution could be used when each 0.1 gm.
is dissolved in 20 c.c. (equivalent to 120 c.c for 0.6
gm.), which is generally recommended ; but when more
concentrated solutions are employed, the strength of
the saline solution varies accordingly and becomes
increasingly important, since concentrated solutions of
arsphenamin are more hemolytic than dilute solutions.

The results of experiments shown in Table 1 were
observed by preparing solutions of the acid (non-neu¬
tralized) and of the monosodium (alkali added just to
neutralization and clearing) and disodium (one third
excess alkali) salts of arsphenamin in water and
isotonic saline solutions in seven concentrations vary¬
ing from 0.1 gm. in 50 c.c. (equivalent to 0.6 gm. in
300 c.c.) to 0.1 gm. in 4 c.c. (equivalent to 0.6 gm. in
24 c.c.) ; each of the resulting forty-two solutions was

TABLE 1.—THE HEMOLYTIC ACTIVITY OF ARSPHENAMIN IN
VARYING SOLUTIONS FOR HUMAN ERYTHROCYTES *

Acid Monosodium Disodium
Solutions Solutions Solutions

Isotonie Isotonie Isotonie
Arsphenamin Water! Saline Water Saline Water Saline

0.1 gm. in 50 c.e. (0.6 in 300 e.c.) 0.1 <0.1 0.2 <0.1 0.4 <0.1
0.1 gm. in 40 c.c. (0.6 in 240 c.e.) 0.1 <0.1 0.2 <0.1 0.4 <0.1
0.1 gm. in 30 e.c. (0.6 in ISO c.e.) 0.1 <0.1 0.4 <0.1 0.6 0.2
0.1 gm. in 20 c.c. (0.6 in 120 c.c.) 0.2 <0.1 0.4 <0.1 0.6 0.2
0.1 gm. in 10 c.e. (0.6 in 60 c.c.) 0.2 <0.1 0.6 <().l 1.0 0.4
0.1 gm. in 5 c.c. (0.6 in 30 e.c.) 0.2 <0.1 0.6 <0.l 1.0 0.4
0.1 gm. in 4 c.e. (0.6 in 24 c.e.) 0.2 0.1 0.8 0.2 1.0 0.6

* This table gives the largest amounts ot a 50 per cent, suspension oí
washed erythrocytej completely hemolized by 1 c.c. of eaeh solution ot
arsphenamin after the mixtures liad been incubated at 38 C. for one
hour and stood in a refrigerator over night.

t Water alone in 1 c.c. caused the complete hemolysis of 0.2 c.c. of
cells.

tested for hemolytic activity by placing 1 c.c. in eight
test tubes and adding increasing amounts of a 50 per
cent, suspension of washed human erythrocytes, thus :

0.1, 0.2, 0.4, 0.6, 0.8, ,1.0, 2.0 and 3.0 c.c. These mix¬
tures and controls were placed in a water bath at 38 C.
for one hour and then in a refrigerator over night, the
occurrence and degree of hemolysis being recorded
the following day.

In Table 2 are shown the results of duplicate experi¬
ments conducted at the same time with sheep eryth¬
rocytes. Additional experiments were conducted in

exactly the same manner, employing defibrinated rabbit
blood and rabbit b od collected with sodium fluorid
to prevent coagulation, in order to test the hemolytic,
properties of the solutions under conditions more

closely approaching those in vivo and in the presence
of plasma or serum.

The results of the four sets of experiments were

closely parallel and may be thus summarized:
1. Acid or non-neutralized solutions and solutions

of the monosodium and disodium salts of arsphenamin
TABLE 2.—THE HEMOLYTIC ACTIVITY OF ARSPHENAMIN IN

VARYING SOLUTIONS FOR SHEEP ERYTHROCYTES*

Acid Monosodium Disodium
Solutions Solutions Solutions

Isotonie Isotonie Isotonie
Arsphenamin Watert Saline Water Saline Water Saline

8.1 snn. in  0 c.e. (0.6 in MS ce.) 0.1 <0.1 0.4 <0.1 0.8 <0.1
0.1 gm. to 1» e.c. (0.0 ill :»40 c.c.) 0.1 <0.1 0.4 <0.1 1.0 <0.1
I! 1 gm. in :'" c.c. (0 6 in 188 c.c.) 0.1 <0.1 0.8 <0.1 1.0 0.1
n. I t>   . in 20 c.c. (0.6 in l:»0 e.c.) 0.1 <0.1 0.8 <0.1 1.0 0.2
0.1 gm. ill 10 c.e. (0.6 in   c.e.) 0.2 <0.1 1.0 <0.1 1.0 0.2
ni  -m. ill 6e.e. (O.li in Mil c.e.) 0.4 0.1 30 <0.1 2.0 0.8
0.1 gm. in 4 e.c. (0.6 in 24 e.c.) 0.8 0.2 3.0 0.2 3.0 1.0

* This table gives the largest amounts of a 50 per cent, suspension of
washed erythior-ytes completely hemolized by 1 c.c. of each solution of
ar-   uaniin after the mixtures had been incubated at 38 C. for one
hour and stood in a refrigerator over night.

t Water alone (1 e.e.) caused the complete hemolysis of 0.6 c.c. of
cells.

in isotonic saline solution were decidedly less hemo¬
lytic than corresponding solutions in plain distilled
water. Even in isotonic saline all solutions of arsphen¬
amin showed some hemolysis, owing to the direct
hemolytic activity of the drug itself, as previously
mentioned. As shown in Tables 1 and 2, while 1 c.c.
of a solution of arsphenamin in water in the proportion
of 0.6 gm. in 120 c.c. caused the complete hemol¬
ysis of from 0.6 to 1.0 c.c. of 50 per cent, suspensions
of human and sheep erythrocytes, similar solu¬
tions in isotonic saline solution hemolyzed only from
0.1 to 0.2 c.c. of the same cells, these and similar
results with defibrinated and fluorided rabbit blood
indicating that solutions of arsphenamin in isotonic
saline solutions are generally from three to ten times
less hemolytic than similar solutions in plain distilled
water.

2. Concentrated solutions of arsphenamin in water
and isotonic saline are more hemolytic than dilute
solutions; this is to be expected, owing to the direct
hemolytic activity of arsphenamin, which effects are

naturally most marked in concentrated solutions. For
example, while 1 c.c of a solution of the disodium salt
in isotonic saline in proportion of 0.6 gm. of arsphen¬amin in 300 c.c. failed to produce complete hemolysis
of 0.1 c.c. of 50 per cent, suspensions of human and
sheep erythrocytes, concentrated solutions, as 0.6 gm.
in 24 c.c. of isotonic saline, produced complete hemol¬
ysis of from 0.6 to 1.0 c.c. of cells, indicating that
the latter solution was from six to ten times more
hemolytic than the dilute solution. This gradual
increase in hemolytic activity of concentrated solutions
is shown in Tables 1 and 2, and similar results were
observed with defibrinated and fluorided rabbit blood.

3. Solutions of the monosodium salt of arsphenamin
in water and saline are more hemolytic than acid solu¬
tions, and solutions of the disodium salt are more
hemolytic than those of the monosodium salt. We
have ascribed these differences to the well known and
marked hemolytic activity of sodium hydroxid and
alkalis in general. Of most practical significance are
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the relative hemolytic activities of solutions of the
monosodium and disodium salts; for example, 1 c.c.
of a solution of the monosodium salt of arsphenamin
in isotonic saline solution in the proportion of 0.6 gm.
in 120 c.c. produced complete hemolysis of less than
0.1 c.c. of human and sheep corpuscles, whereas sim¬
ilar solutions of the disodium salt caused complete
hemolysis of 0.2 c.c. of the same cells. These and
similar examples with rabbit blood indicate that solu¬
tions of the disodium salt of arsphenamin are from
two to eight times more hemolytic than corresponding
solutions of the monosodium salt. We may repeat in
this connection that solutions of the monosodium salt
are designated as those to which just sufficient sodium
hydroxid had been added to neutralize and "clear" the
solution ; solutions of the disodium salt contained this
amount of alkali plus one third excess. Whether the
monosodium and disodium salts of arsphenamin are
more hemolytic than the base has not been determined ;
we have ascribed the results to the alkali, the solutions
of the disodium salt being more hemolytic in propor¬tion to the larger amounts of alkali added to the
solutions.

HEMOLYTIC ACTIVITY OF .NEO-ARSPHENAMIN

Neo-arsphenamin, in contrast to arsphenamin, is
not hemolytic; but dilute solutions of neo-arsphenamin
TABLE 3.—THE HEMOLYTIC ACTIVITY OF NEO-ARSPHENAMIN

IN WATER AND PHYSIOLOGIC SODIUM CHLORID SOLU¬
TION FOR HUMAN ERYTHROCYTES

Hemolytic Activity

0.1 gm.
01 gm.
0 1 gm.
D.l gm.
0.1 gm.
0.1 gm.
0.1 gm.
0.1 gm.
0.1 gm.
0.1 gm.
0.1 gm.

in 50
in 40
in 30
in 20
in 15
in 10
in 5
in 4
in 3
in 2
in 1

Neo-Arsphenamin
(0.9 in 450 c.c.)
(0.9 in 360 e.c.)
(0.9 in £70 c.c.)
(0.9 in lfO c e.)
(0.9 in 135 c.c.)
(0 8 in 90 c c.)
(0.9 in
(0.9 in
(0.9 in

c.c. (0.9 in
c.c. (0.9 in

c.c.
c.c.
c.c.
c.c.
c.c.
c.c.
c.c.
c.c.
e.c

Solutions in
Water*

0.6 t
0.6
0.4
0.4
0.4
0.2

<0.2
<0.2

45 C.C.).
36 c.e.).
27 c.c.). No hemolysis
18 c.c.). No hemolysis
9 c.c.). No hemolysis

Solutions in
Sal'ne

No hemolvsis
No hemolvsis
No hemolvsis
No hemolysis
No hemolvs's
No hemolysis
No hemolvsis
No hemolysis
No hemolysis
No hemolysis
No hemolysis

* Water alone (1 c.c.) caused the complete hemolysis of 0.4 c.c. of a
10 per cent, suspension of corpuscles.

t The largest amount of a 10 per cent, suspension of washed human
ervthrocytes in physiologic sodium chlorid solution completely hemolvzed
after incubation at 38 C. for one hour and stood over night in a
refrigerator.

in sterile distilled water are hemolvtic, whereas con¬
centrated solutions are not; both dilute and concen¬
trated solutions in physiologic sodium chlorid solution
(0.85 per cent, sodium chlorid in distilled zuater) are
without demonstrable hemolytic properties.

The results of experiments conducted as described
above, except that washed human corpuscles in 10 per
cent, suspension were employed, are shown in Table 3.
Duplicate tests were conducted with defibrinated and
fluorided rabbit blood.

When neo-arsphenamin is dissolved in water, some

inorganic matter is produced, including sodium chlorid.
The exact amount of sodium chlorid produced by a

given amount of the drug remains to be determined ;
but it would appear, according to our results, that
when 0.9 gm. of neo-arsphenamin is dissolved in 27
c.c. of water, enough salt is furnished to render the
solution isotonic. This indicates that in 3 per cent,
solutions of neo-arsphenamin there is produced some¬
where in the neighborhood of 0.7 per cent,
inorganic salts responsible for isotonicity or, in
other words, the solution of 0.9 gm. of neo-

arsphenamin in about 30 c.c. of water produces about
0.2 gm. of these salts sufficient for rendering the water
isotonie. As shown in Table 3, dilute solutions of
neo-arsphenamin (0.9 gm. in 90 c.c. or more of water)
are decidedly hemolytic because the inorganic salts are
too highly diluted with water; solutions of 0.9 gm. in
from 36 to 50 c.c. are slightly hemolytic, while solutions
of 0.9 gm. in 30 c.c. or less of water are nonhemo-
lytic. These results would have been more striking if
50 per cent, suspensions of corpuscles had been used,
because a 10 per cent, suspension in saline solution,
as employed in these experiments, carried over more
isotonie sodium chlorid solution than a 50 per cent,
suspension of cells.

As shown in Table 3, all solutions of neo-arsphen¬
amin in physiologic sodium chlorid solution were
nonhemolytic ; unquestionably, all solutions, and par¬
ticularly the concentrated solutions, were hypertonic
by reason of the addition of the sodium chlorid
liberated by the solution of the drug, but none of the
solutions produced hemolysis.

PRACTICAL SIGNIFICANCE

The practical significance of these results depends
almost entirely on the importance of intravascular
hemolysis following the intravenous administration of
arsphenamin and neo-arsphenamin; if hemolysis is
held responsible for some of the untoward effects
following the administration of these drugs, the results
are of considerable practical importance and clearly
indicate the adoption of certain steps in the technic of
administration calculated to reduce the degree of
hemolysis. Animal tests consisting of the intravenous
injection of rats with 2 per cent, solutions of the diso¬
dium salt of arsphenamin in water and in isotonie
saline have not shown constant differences in toxicity ;
similar tests employing 4 per cent, solutions of neo-
arsphenamin in water and physiologic sodium chlorid
solution have yielded closely similar results so far as
life or death of the experimental animals were con¬
cerned. Possibly these tests are not sufficiently deli¬
cate for eliciting the effects ascribable to hemolysisalone; abundant clinical experience has shown that
solutions of arsphenamin in water are well borne, and
some physicians believe that the solution of the diso¬
dium salt of arsphenamin is better borne than that of
the less hemolytic solution of the monosodium salt.
However, comparative studies may show differences
and a decrease of reactions in favor of the use of the
less hemolytic solutions ; we are not aware of such
studies having been made on a sufficiently large scale
to be conclusive, but suggest the advisability of con¬

ducting the investigation by reason of the very impor¬
tant practical value of the subject.

TECHNIC FOR REDUCING HEMOLYTIC ACTIVITY
While hemolysis in vivo may be insufficient to pro¬

duce appreciable harm, it would appear quite certain
not to do good, and it is advisable to reduce as much
as possible the hemolytic activity of solutions of ars¬

phenamin and neo-arsphenamin; these objects may be
obtained by observing the following points in technic :

1. By administering neo-arsphenamin dissolved in
sterile physiologic sodium chlorid solution instead of
plain distilled water.

2. By preparing solutions of· arsphenamin in a saline
solution of sufficient strength to render the solution
isotonie. The strength of the saline depends on the
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concentration of the drug; for example, solutions of
0.6 gm. of arsphenamin in 120 c.c. or more, and of
0.4 gm. in 80 c.c. or more, may be made with phys¬iologic sodium chlorid solution, whereas more concen¬
trated solutions require from 0.3 to 0.7 per cent, saline
as described above to secure isotonic solutions, accord¬
ing to the concentration of the solution of arsphenaminthe physician is accustomed to prepare. The strengthof the saline is the same for solutions of both the
monosodium and disodium salts. Probably sterile
physiologic sodium chlorid solution may be used for
preparing the concentrated solutions of arsphenamin ;but the resulting solutions would be hypertonic These
hypertonic solutions, however, are not likely to provehemolytic, as experiments have shown that solutions
of sodium chlorid in distilled water may be as high as7 per cent, before producing hemolysis of fresh
citrated human blood.

3. By avoiding the intravenous administration of
concentrated solutions of arsphenamin for the reasons
already given, concentrations of 0.6 gm. of arsphena¬min in 60 c.c. or less of water or isotonic saline mark¬
edly increase hemolytic activity ; more dilute solutions,
as 0.6 gm. in from 120 to 18Ó c.c. of water or saline,
are much less hemolytic.4. By giving the injections slowly rather than rap¬idly, and particularly if concentrated solutions are
being administered with a syringe ; with slow injec¬tions there is more opportunity afforded for dilution
of the hemolytic solution of arsphenamin with blood
plasma and consequent reduction in hemolytic activity.5. By avoiding the use of an excess of sodium
hydroxid ; whether solutions of the disodium salt are
less toxic than solutions of the monosodium salt is yet
to be determined in a conclusive manner. From the
standpoint of hemolysis alone, the solution of mono-
sodium salt (just enough alkali added to neutralize
and "clear" the solution) is preferable to solutions to
which one third excess of alkali has been added ; prob¬
ably the practice of adding enough alkali just to neu¬
tralize the solution plus one fifth more will prove the
best practical procedure.

CONCLUSIONS
1. All solutions of arsphenamin are hemolytic,

owing primarily to the direct hemolytic activity of
arsphenamin itself.

2. Solutions of arsphenamin in isotonic saline solu¬
tion are from three to ten times less hemolytic than
solutions in water.

3. The hemolytic activity of solutions of arsphen¬amin in water and isotonic saline is unavoidably
increased by the addition of sodium hydroxid for pur¬
poses of neutralization ; the addition of an excess of
alkali increases hemolytic activity.

4. Concentrated solutions of arsphenamin in water
and isotonic saline are more hemolytic than dilute
solutions.

5. Neo-arsphenamin is not hemolytic.
6. Dilute solutions of neo-arsphenamin in water,

as 0.9 gm. in 90 c.c. or more of water, are hemolytic,
owing to hypotonicity of the solution. Concentrated
solutions, as 0.9 gm. in 30 c.c. or less of water, are
not hemolytic, owing to the presence of sufficient inor¬
ganic salts from the drug to render the solution
approximately isotonic. ·

7. To avoid hemolysis in the administration of
dilute solutions of neo-arsphenamin, sterile physiologic

sodium chlorid solution prepared of freshly distilled
water should be used ; when the concentrated solu¬
tions are administered (each 0.1 gm. dissolved in 3 c.c.
or less), sterile distilled water may be employed.8. The degree of hemolysis produced by the admin¬
istration of arsphenamin may be lessened (a) byusing instead of water sterile saline solutions of such
strength as to render the solutions isotonie; (b) byavoiding the administration of concentrated solutions;(c) by carefully neutralizing and "clearing" the solu¬
tion with sodium hydroxid, counting the drops or
otherwise measuring the amount necessary, and addingnot more than a fifth of this amount in excess, and
(d) by giving the injections slowly so as to permitgradual mixing and dilution of the solution with the
blood.

DIFFERENCES IN PATHOLOGY OF PAN-
DEMIC AND RECURRENT FORMS

OF SO-CALLED INFLUENZA
DOUGLAS SYMMERS, M.D.

Director of Laboratories, Bellevue and Allied Hospitals
WITH THE COLLABORATON OF

MORRIS DINNERSTEIN, M.D., AND A. D. FROST, M.D.
Pathologist and Pathologic Intern, Respectively, Bellevue Hospital

NEW YORK

In New York City the first recurrent epidemic ofso-called influenza, now fortunately at an end, pre-sented certain noteworthy differences from the pan-demic disease which prevailed in the latter part of1918. The recurrent disease, while it incapacitatedthousands, pursued a milder course, complicatingpneumonias were relately few, and the death rate, of
course, did not approach the appalling figures of theprevious eruption. On the other hand, the recurrentdisease was characterized by a greater variety of pul-monary lesions\p=m-\among other things, by concomitantsemipurulent pleural exudates, by multiple pleuraland subpleural abscesses, by frequent and extensivepurulent invasion of the interlobar and interlobular
septums of the lungs, by the formation of solitary,oftener multiple, discrete or confluent abscesses of the
parenchyma, and by an extraordinary range of pneu-monic lesions. The pathologic anatomy of the recur-
rent disease is important, not only from the standpointof the diagnosis and treatment of the acute process,but also because the nature and distribution of theanatomic changes are such that we may expect bothimmediate and remote sequelae, some of which willprobably demand operative interference.

The pandemic of 1918 is fresh in memory; but for
purposes of comparison it may be recalled that thedisease was strikingly abrupt in onset and that pneu¬monic complications were seldom absent, that theyoccurred early, progressed with amazing rapidity, and
yielded a high mortality. At necropsy, the changes inthe lungs were so constant that the anatomic diag¬nosis of so-called influenzai pneumonia could be postu¬lated with almost absolute certainty, even in theabsence of any knowledge of the clinical history.Variations occurred, of course, but were numericallyinconsiderable. For example, in the first epidemic,the pleura was almost invariably free from signs ofexúdate. The inflammatory changes in the lungs, com¬
mencing in the deeper portions of both lower lobes
apparently simultaneously, and progressing rapidly
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